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DETAILED ACTION 

Acknowledgement 

1 . Acknowledgement is made of applicant's appeal brief made on 08/20/2010. Applicant's 
submission filed has been entered and made of record. 



Status of the Claims 

2. Claims 1-7 are pending. 



Response to Applicant's Arguments 

3. Applicant's argument has been considered, rejections are withdrawn. However, a new ground 
of rejection is enter. See details below for any clarification. 



Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-6 are rejected under 35 USC 103(a) as being unpatentable over Ashibe et al. (JP 



363122385 A) in view of Zhang et al. (US 7136541 B2) and Jiang (US 7242819 B2). 
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Regarding the apparatus of Claim 1 and therefore method of Claim 4, Ashibe 
discloses a pixel interpolation circuit (Drawing 2, Unit 20) for generating interpolation pixel 
data which interpolates an input image based on pixel data composing the input image (See 
Abstract), the pixel interpolation circuit comprising: 

an interpolation unit (Drawing 2, Unit 20) using a different interpolation method for 
calculating test interpolation data of a plurality of normal pixels for each block of the input 
image (Page 6, "a case is considered in which an image is divided into blocks having a 
predetermined size"), wherein said test interpolation data is calculated for each of said 
normal pixels on the assumption that said normal pixels is lost (Page 8, paragraphs 2-4 and 
see Page 10. Before actual thinning for transmission to a reception side, test thinning is 
performed using different thinning ratio and different interpolation methods 
corresponding to different thinning ratio are used to calculate interpolated signal, 
which equivalent to test interpolation data, because some normal pixels are assumed to 
be lost during the thinning process. See Drawing 3, pixel "o" and pixel "x" are normal 
pixels where "x" are assumed to be lost); 

a determining circuit (Drawing 2, Unit 20) for selecting one of the interpolation 
methods based on a difference between the test interpolation data and actual pixel data of 
said plurality of normal pixels for each block (Page 8, Paragraph 5, selecting a mode of 
thinning and corresponding interpolation method that generates the least distortion 
amount, the distortion amount being the absolute value of the discrepancies between 
interpolated signal and the original signal). 
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Ashibe does not disclose using different interpolation methods to independently 
calculate interpolation candidate data of the same unknown interpolation pixel for each 
unknown interpolation pixel and when an optimal interpolation method is chosen, using an 
output circuit to output interpolation candidate data calculated using the optimal interpolation 
method. This is because Ashibe is deficient in not anticipating that some pixels in each block 
could become irrecoverably lost due to thinning or compression. 

Zhang recognizes such deficiency (Col 1, Rows 50-60). Zhang proposes a cure to 
Ashibe's deficiency by disclosing an interpolation circuit that uses a plurality of different 
interpolation methods to calculate interpolation candidate data of an unknown interpolation 
pixel (Col 5, Rows 18-32 and Col 6, Rows 18-32) for each unknown interpolation pixel in a 
predetermined group of pixels (Col 5, Rows 36-49); i.e., blocks. The unknown interpolation 
pixel being considered as a pixel for which image characterization information is missing or 
in error. 

a determining unit for selecting on the interpolation method based on absolute value 
differences between test interpolation data and a plurality of actual pixel data (Col 7, Rows 
34-50); 

an output circuit for outputting the interpolation candidate data calculated by the 
selected interpolation circuit as the interpolation pixel data (Col 6, Rows 10-18, determining 
the method that generates the "least harmful" result). 

By taking into consideration that pixels could be lost not only due to anticipated video 
conversion process such as compression or thinning but also due to unanticipated error or 
missing information, Zhang motivates one of ordinary skill in the art at the time of the 
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invention to take into consideration such pixel. Specifically, one of ordinary skill in the art at 
the time of the invention would've been motivated to predict, for each block, predict where 
the missing pixel will be (Jiang, Col 5, Rows 36-49) to thereafter interpolate an optimal 
interpolation pixel data for said pixel employing the selected interpolation method of Ashibe. 
Optimally, the interpolated pixel data for each block should be transmitted along with non- 
thinning pixels to the reception side such that thinned pixels and missing pixels can be 
reconstituted. The reason for one of ordinary skill in the art to do so involves the preservation 
of image quality with interpolation method that results in the least amount of discrepancy 
between interpolated signal at the reception side and the original signal at the transmission 
side. 

While the interpolation unit of Ashibe independently calculates interpolation 
candidate data of the same interpolation pixel using respective different interpolation 
methods, Ashibe does not disclose the internal structure of said unit comprise a plurality of 
independent interpolation circuits. 

Jiang discloses an interpolation circuitry configuration that takes edge direction into 
consideration when performing interpolation (See Figs 1-2) having an internal structure 
comprising a plurality of interpolation circuits with specific logic components each 
independently calculates interpolation candidate data (Fig 8, Adder Logic 88 and Division 
Logic 90) of a same pixel to be interpolated (Fig 1, Pixel to be interpolated), using different 
interpolation methods (Col 13, Rows 48-58). 

Jiang demonstrated that it is well known in the art to implement separate sets of logic 
to form independent circuits to each perform its respective interpolation methods, it would've 
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been obvious to one of ordinary skill in the art at the time of the invention to design the 
internal circuitry of interpolation unit of Ashibe with independent circuits to calculate 
respective correlation values of respective different interpolation methods such that its 
intended function as disclosed would be successfully implemented. 

Regarding Claims 2 and 5, Ashibe discloses wherein the determining circuit 
calculates a evaluation data for each of the interpolation circuits, by summing up the absolute 
values of the difference between the test interpolation data and the actual pixel data, and 
selects one of the interpolation circuits based on the evaluation data (Abstract, "Then, the 
sum in the block of the absolute value of the difference between an interpolation signal 
and an original signal, namely, the quantity of the distortion to the respective modes for 
every block is calculates the decide the mode to all the blocks based thereon "). 

Regarding Claims 3 and 6, Ashibe discloses wherein the determining circuit 
calculates binarized or ternarized values of the difference between the test interpolation data 
and the actual pixel data (Drawing 3 (c), at least two or more sets of neighboring "o" are 
used to calculate a specific "x"). 
6. Claim 7 is rejected under 35 USC 103(a) as being unpatentable over Ashibe et al. (JP 
363122385 A) in view of Zhang et al (US 7136541 B2) and Jiang (US 7242819 B2) in 
further view of Saver (US 5418714 A). 

Regarding Claim 7, Ashibe does not disclose that the pixel interpolation circuit is 
within an image scanner. 

Saver discloses such configuration (Fig 1A, Corneal Image System with a CCD 
camera module 110). 
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Therefore, one possible implementation of the combination would be a scanner 
system the likes of Saver where image data is compressed and store into a memory. When 
the user require the image be outputted by an output unit (for example, display or printer), 
it is interpolated by a scanner processor (Col 9, Rows 10-12). In this way, memory storage is 
conserved and an apparatus or circuit as required by the claims is obtained. 

Conclusion 

7. Applicant's amendment necessitated the new grounds of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until 
after the end of the THREE-MONTH shortened statutory period, then the shortened statutory 
period will expire on the date the advisory action is mailed, and any extension fee pursuant to 
37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Richard Z. Zhu whose telephone number is 571- 
270-1587 or examiner's supervisor King Y. Poon whose telephone number is 571-272-7440. 
Examiner Richard Zhu can normally be reached on Monday through Thursday, 0630 - 1700. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. 

/Richard Z. Zhu/ 
Assistant Examiner 
Art Unit 2625 
9/09/2010 

/King Y. Poon/ 

Supervisory Patent Examiner, Art Unit 2625 



